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Abstract of JP2004087073 

PROBLEM TO BE SOLVED: To obtain a high 
reproduction output in all included recording 
marks and to realize high reproduction durability 
when recording/reproducing a recording mark 
string including recording marks smaller than a 
resolution limit or recording marks each having a 
dimension which is equal to or larger than the 
resolution limit but is close to the resolution limit. 
SOLUTION: In the optical recording medium 
having a noble metal oxide layer, the noble metal 
oxide layer is deformed by decomposing a noble 
metal oxide to form the recording mark string. In 
the noble metal oxide layer wherein the recording 
mark string is formed, noble metal particles are 
irreversibly deposited and the deposited noble 
metal particles are irradiated with a reproducing 
layer beam to read the recording mark stream. 
VVhen a wavelength of the reproducing laser 
beam is defined as [lambda] and the number of 
openings in an optical laser beam irradiation 
system is defined as NA, the recording mark 
stream includes at least the recording marks of 
which a mark length is < 0.37[lambdayNA. 
COPYRIGHT: (C)2004.JPO 



FIG. \A 





Data supplied from the e5p@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2004087073&F=0 



4/23/2007 



esp@cenet document view 



Page 2 of 2 



http://v3.espacenet.coiii/textdoc?DB=EPODOC&IDX=JP2004087073&F=0 



4/23/2007 



JP 2004 87078 A Z004. 8. 18 



(i9)B«H«»if(iP) (12)^ g3 4$ gf ^ 9(A) (n)mm&mn 

4$Be2004-87073 
(P20O4-87O73A) 

m&m ipai64i3^iBB(aoo4.3.i6) 



fsnint CI ^ 


Fl 




T-T3-h' (#^) 


fi 1 1 B 7/9A 


Gl IB 


7/24 


563A 2H111 


0 1 in uf Ml 


Gl IB 


7/24 


511 5D029 




Gl IB 


7/24 


534G 




Gl IB 


7/24 


53 5F 




Gl IB 


1I2A 


538A 








4fiSl2003-41921 Q>2003-41921) 


(71) tfJlfflA 


000003067 




?|ltl5^2^19B (2003.2.19) 






(31)«5t«±58»^ 


4tlR2002-183498 (P2002-183498) 




SWIPtfJi^SKB^tt 1 Ti 1 3« 1 ^ 




?fil^l4#6^24B (2002.6.24) 


(71) tttJHA 


301021533 




B$S(JP) 




|lll2fTiS%ASjlllfitWj|S^0f9Sm 








]RSlSi:i^RfflKfll*«M 1-3-1 






(71) ffiJSA 


000005016 
















S«IPB«KH!HTB4«l^ 






(71) IfJSiA 


500356706 








































(57) [11^] 

















-7Bt^0. 8 7A./NA*li7J>3lBaY~i7t'>«<VtSC'. 



JP Z004 87073 A E004. 3. 18 



iB^Y-;7 9y*^r?s)fr*iTu3tsg®^b!i2!iSK:3ruT«ifeSffl^t^RFjS&ttict^iiirtt 10 

.WaiU^«^SIll^lCS^fel/--!^~C-Atl^tlCVlCJ:Vie^Y-7 5'Jtlfe3^ffl 
C SB 5K JM E ] 

ttSBS^bitaSclSiS^titU, tlSffi^b«JJy«fc&fA7 5/"^/.K^b«J<?)'>«<Vt lilt^S^ 

t4i3Si5KJii o>%^m/m^i5^. 

[ Si >t JM 4 ] 
[SI«J]| 5 ] 

*')ftiRS»'>«<Vt8fc33fJ:6f/**.ttTetS^tIll5K«4©atiE«/ll*^&. 
[HsKJl 6 1 

Vt^»3^1«:Stttt'J:7C#4ri!Sl«Jl8<?>*lElt/S*55a. 
[il^«8] 30 

*fettA75/"5A«^b?»7$)3*lBS«H*. 

C 0 0 0 1 ] 

fttt^lB»Y-7Cj)ie»?i(J;C*^4X^Rl««3(fclB3a/flS55»V,3tie««flJ^CSt 
3 . 

[ 0 0 0 E ] 

C«f«<5««5] 40 

fetl. C <Z)»«liRJ?tt, 1/ -IH- c-/;,(2>ai A, V 1/ >;r<?>lD&NA V lU J; -5 TJ^3£ 
:(? y :?r 7$SHJfi&tt 2 NA/ A.5J0-P, IfiS Y - 7 <?) 5 ^ ^ , BH^f^Z^ 

£Z)lES$Y-!7^C^?X'H-7<?)^tV:t^|Bll>73^3i5^Y-C'?3Jtt. "^©S^^lfiSi^f 

^m^^wim)gifSLcnBt J - 9 ^ ( = x'^?-xs) 

A./4 N A= 0 . 2 5 X/N A 

t«t)-^< leJ'JfyfO. 5;-/NA*)i. Y-:7gO. 25A./NAj^l<2>lE 
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[ 0 0 0 8 ] 

it?CVICd;oT.«l#W7llH«)ICNAtaid;)ia«5Z)*SSr4lTl)3. 
[00043 

t^, ^)^X^xn'^^^tm^ (JPn. J. APPI. ? ky s. Vol. 89 (200 
0) PP. 9 80-9 8 1 ) ICtt, J!E««fet^'JlUfejail«a«52^82«i;mTUl. u 

n8-8iOzS. Snm^^A^-OxSCStJ^MUS) . lir40nm<9Zn8- 

8 i 0 z j?tl SnmoGeg 8 fcg Tee S (lESl) ?if<*:&fi?r20nm9Zn 
8-8iOz®tCt?>li-?SSL*.«iltt-:>. C<?)at7'-fX7C3yit7leitltt. 
<b«i|?t-?iP)3Ge2 S b z Teg ^©^d;)U<53t7'-fX?-?tt. ^fSKoiEia 

[ 0 0 0 6 ] 

±ie:S:i?K-?tt , )»«i!R^d; v /j\ t u le^ y - t le^ u , ic a ^ o x ® c i/ --f*- 

Cr-Atl^t3CVr:J:oT, A^OxtA9'>:02 VC^-^UTA^T-D-rt^S)? 

U« CCj>A?-7-P-7'<?)^HlU3fi««3tt?g^rtt3C>:iC.^:'K sS^Y-^tStJAML 20 

7 1) 3. S^<liCl/--!^-C-A;yf«il>t3Y, A»aTfd;&f02ttS6fA^0xi::^?. 

A^-T-D-rQ^Eirtt R[3i«l7 J)I . ©«l«5t ffll) Z C ^ C J: , 1/ 

--?*-m = e 3 5nm. 1d?KNA=o. e o <i)%^% v f 5 s onm 

. mWimnY - 'P ^ Z 6 5 r\m) trai). Y-;7^200nm<?>Y-9?'Jc9Sfe3AMUCfr 
y/j U T I) 3 . e <{> V Q^J^iB U A 7 - 2 . 5 mW-?iJ^ 9 . 6 . 0 m / S "? 

Z. U»U, C , ^ SI S <?? X S 9 - ^ -? <h 3 c ol ^ r i e r t 

o noise ra.tio(CNR)»f/J\f<llffiU^;i.7l*«n.*fe,Slt?^iliUS 

. 'J is 0 as^lE U lESI Y - ;t^'*^fcr 3 , t «t)irfl^lM AttJ^t«'70:« I) , 80 

V U 7 Pg fil t it T U 3 . 

[ 0 0 0 6 ] 

[^^ilflF^jlX 1 ] 

JPn. J. APPI. ? ky S. Vol. 89 (2000) pp. 980-981 
[ 0 0 0 7 ] 

*f!W<5iflatt, 3t©lalWlC J: •? t il 3 ll«l!R^? J: ') /Jvr U iS^ Y - i7 . **:tt. 

l?«BR^;X±-?tti^3*H»«llR^r:55H-tftt£olE^Y-i7t§t'i5^Y-!7 5ytiBli 
/Mitll^lC, §*tL7^T<?)l5i$Y- ^C^UTSuH^iH^i^im^l. » -> , Si I) 
llili^Attt^St?CV7i!f)3. 40 
[ 0 0 0 8 ] 

lieStjIttTlS (1 ) ~ (8) (0^ftm€J:r>'ZM^ttlZ. 

(1) 3tieit«^$c>^o, i5^u--!^-c-At«^UTieiiY-7 9'jtr^flmcv 

ICJ:';lBiatfil). llDiXNA©3fe«l?«tfflllTi«l^X©ll4U-t*-e-Atl«U7 
iB!aY-:7Wtgt3^ffitCVCJ;VSit«T:^J*-?i?)^T. 

BUY - 9 *^Bi$^bti<?)^9>S?ICJ:-3T«SJiBHb»l;t^$r#t3CVlCJ;VJf?S)? 
r*lfeec?)-?^'K Y-C?g^^O. 3 7A,/NA*«-fifcZlEilY-i7t'>«<>;tSJ^ 
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mt)(^^ttiz ±ti (1) o>%t&m/n^i5ik. 
tt3±iE (1) (2) ©afeiem/fi^^^. 

ttt^<feTC#fet?±lE (4) tfett (5) Q%tin/m^l5^, 

(7) *iEii«^«^^l?5rJ;C^/*^tt¥l^litifiX:^Vt . >^tiS^ 

(8) «£iiffi{k«9td^r Z«^8BS^b«iit ^ U . l9t[ieX±BK^b!»2^g|£tt^b» 
<fc 6f / * tt A 7 5/- K ^ b » 7 <?> 3 at IB SI « # . 

C 0 0 0 9 ] 

^nm<i>ftm^^tii. «ifeBK^b»st?it 3«i«:c?)fHT. SK<b«!ii t lens V 

C 0 0 1 0 ] 

2gl^^*S3 2. afe«»iRS53ifJ;Z*!e8Sll<*18 3tC<?))i7iSi:^t©-?<^I. «]t 
li8^b52!)l4l3:A^Ox (x=1 ) tm«E^U. at^iRSSttA^ - I n-8 fc-Te© 
^JUi . MI^^^S 3 1 . 3 2, 8 3 ttZn 8 - 8 t 0 2 » >J ttS)?b TiT) I , iB^/ 

«^<?>^d;)©u--?«-t:'-Att,S«tffio-7*4BiSjb«jS4av<fec*3t'ft'RS5r:BS« 

[0011] 

C <?)iH$t?)!^^c?>lBn 7 y i7 U , 1 □ ?Si N A = 0 . 6 0 <?) * ^ ^ t 111 T IS 1 A, = 

e35nm<5lBau-i'«-c-Atl«tlc>;icj:';. iB9'JCyf400nm (Y-? 
«2oonm) <omni - 'pm'is&ni k,. 8BSi/-t'-c-Att> iBftA7-i/'\;i/ ( 

1 OmW) ^rJ:C*;W7XA7-U'^;i. (imw) ©2«©A7-U'^;i.te-3J;>ca 
S3IJi§Ufet<9-?^7. t^t)^. lBSlA7-tt1 OmWVU;fe. SiA7-P 
^'tlmWt;fett4mWVl/TMit^7H, CNRt)l£U;fe. ^<?)i^m, M^A7-1 
mW-?ttCNRt>^mftft»o^*fr. Siy':7-4mW-?4 l dB^U7SiUCNR»f*l 
mi^. c<2>»^. »«IR^i:yfX^5 8 0nm. llP«IRj?T-0'fi«f2 65nm««?>7 
, ^fgBHlCJ:';. jffl»«S*IC«3ri) Ttt« l» aC N R;6^# >> tLfeU ^ » t>» 3 . 

[0012] 

014 (A) icmtMWii. «SB!mb*»l4tPtOy (y = 2) XM5ms)?UfelItH3c 
HI (A) Ca^xt«# VlllO«lJJf7i?>3 . C©««:iCijfb, IE ^ A 7 - 1/ ;P t 1 0. 5 
mWIClE5U^S»ttia 1 (A) cmt««: V |SI*#7sBlitfill . CNR t3liy5£U;l£.. 

M*A7-lmW7ttCNR;t^#>Jft«*^-3^tfr. lliA7-4mW74 0<i 

B;j<.±0CNRt^#mi,fe. 

[0013] 
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1 mWfUiU fe«i<?)EI 1 (A) ICfvtjSftC-:) UT« Br E ©Sifiim^ 
n (TEM) ^«tSI1 (B) cmt. M*A7-4mW7M*U, 
A7-t 1 mW^ b TUC/fSi Ufe1S©C0««;CD U7, »ri 0 T E M^i^S t EI l (C 
) ICS's t. S^A7-lmW-?lliUfe<l^c911 4 (A) IC^st«^IU-:)llT, B3r 

l<?)SliSl^lH«SI (TEM) ^St01 4 (B) Cjfst. ll*A7-4mW7 

A7 - t 1 mW V U TS&fHi U ;t«<{>C <?>«^C^ U T . Wrl© 
TEM^RtEl 4 (C) cmt. Ctm#Elcmtlllrllltt, lBllh7y:?VaiJ1'4i. 

[0014] 

01 (B) V^^. IE ^BuCA»0x®*^^4UTH female. tim^-LW.mfOJ:')^M 10 

i^j^fiifrnfec ^ . c 9 s (i) ii 1 r# «; ^ «s tia ic $ Sj u T 5y'; . ^ © $ » s is ti? le ^ y 

- 7 OIEWC y f <?) 4 0 0 n m C>5t0 U 7 I) ? C."^ . :tffBHlRlC£7lRtl I . Ufe»fT>7. 
Ell (B) c?) $ P ISi H c 3if U 7 . £jffl5 C!£51^(?>iar»fffl?if«)IUX?= umJS) Z;fraEMA7- 

*^f«)IU/J\rn^«) «frA'f7Xy'5 7-l/'X;K?>l/-1^-C-/^t«MUfe?l« (X'^-X 
) IC>5tJ©t3V^;t>»*l3. tfe. S)lWCtt, A»ll^40Jfr:Or»C*'rHiU7Ul. 

JESS^b U 7 Ufe. 
C 0 0 1 5 ] 

Ell (C) 14 . 4 finW9A7 feS^iCtt. sfi E IC F^fiJ? r ft fe 5 JPI © ISIP C $ 20 

, ^a^l/-t*-C-^,8gjWcj;V. A?'ll^<j)*fMZ^4UfeC>:t^ft3{A3. + 
C3yil7A9-ia^4Ott«-IC«':»liU7l)3t>it7B:ail».*5fii0;|xJ^-tCJ:3ll4 

[0016] 

-t. Ell 4 (B) aVJ;C#EI1 4 (C) t^>i. tSBlHbit2!lS4tPtOy n^M^mik, 
»ftCt. «SS»<b«jS4PJIC85iaY-!7 IC*^«t 2 SJHi^^JKrft 7 C V »ft)» 3 . 
*fe, C<?>«^. X X Cffl^t ZlB«Ct3:IIKfi$IICS)PI»fJI?]5jf . ill (B) <0 

Af 0 X SiCik-l. BBlSY-7Cffl^r3$)H<?)5hBtfr<i;VBBBRV«^7l)3C"i;X^^0t^ 
3. rmc. Ell 4 (B) 3ifJ;6fEI14 (C) . PtOyl-?tt. lB^i^C=S)iniC 80 
L fe P tfil^ 4 1 tt. 4mW0SiA7-7ll*U7e, PJI. HKi. */[ ili !B S 15 V 

(0017] 

>X±^)l^^fi«Z^^. *!rieE<X;0z7rA£?)*Stfif7. A^0xt^Hft?«i£giS^b^!Jl4 
7tt. s5lt^ (lBiiA7-l/'X;i/<2)l/~1'*-i:'-/;.tl^f^) CA^Ox TA^ + X/ Z 
0 z ©«-|IV3fe>lftiRl5a)aa^bV2)»®C3. lB^i^Cfg*Ufei$*;&'X (Og ) tt. « 
itlStt^bWS4W-fftfl»»tjecU7*4R«<b?»14t35JI?tttIWec«E@l« 
3 2 VafeiftiRS 5 V tff U ±it 3 , *fe. P t 0 y tl^ iJ « I tifeBK^bttS 4 CSV I) 
7t. |B]«««>i?*f*bI. -^£4)16^. lB^A7-l/'^;K?)U--?*-f-AtSgS5tUfefil5 

SB2^1«;S3 2^^E11'<?)±^IC^?=aitJ;TC5§fflt7>;^tC, ^<?)1HCA 40 
'^3fe'ftiRS5C4)/i^Z)fr»<«V. CtlCJ;VC0i3ffil3:i5llY-7>;b7*»^Et3C^IC 

«3. }Rs)?rftfe$}H«ctt02Z^ijrA^*i7u3>;%;t>jft3. e<?)^;&z7:A:o*ffl*< 

*^KS88^bit&S4t3^r^t1t2UV. tiit^-^KZilH^SS ZV^fftiRSOt^r^t 
tt^CV. Q 2 -:> <2 Xtfri^l? V « 3 . ISISQI^C. ^ S ft <8 3f <b IS ^ttJPf « 

33t'&iRS5t^±IS«)C«SS^btjECb7U3C^»>5. C<9l2^p<;&;XZ^tt. i^SjS 
Vl^aHV<?)>R«*<9jilllCfi-^ll7S5»Y-7t«/Ht3«3t<bi!lB»«ftlC»mi2 

[0018] 

m^piH) zt: L<o^^-i . eii (c) fisnsnat iu j; a ? 4 0 50 
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^j. ^1 (B) ma: fills 7 ?= u . mm ■> )iAf tsi . (owft^ma) 

U -1^-}C - UtWtUt l)i . A ^ 9M<SS!tll^i^;gt 0 . TEMICJ;^7lK«Rl^g«Sg 
<?):^9=^<9A9-KI^*fr*^iHt3. ^UT. VQA^^^tf. }5.mm%tm^t Z7-Q-7 
fliEJPn. J.APPI. Pkys. vol. 89 (2000) PP. 780 
- ? 8 1 iclEl«ra;feA^7'n-7'>;ra«n:»«i7E«»3tt^gttll*ic3e«u, 

[0019] 10 
ISI 1 ( B ) ?if J^C'ia 1 (C) 7tt, Y- C7l3ir J;&fX^-Z5ifr V t IC E 0 0 nm ^ffil) 

nn:sittps?^*ir . y- ic^r ii7Sii<?)a^tt-^7ir>-?fe. 

C 0 0 2 0 ] 

*f6^H7«:,S*|^t<^)^-•!^~C--Z;vagS^CJ:■^7«4B»^bi|»«4<?>$5BIWlCl)•^fe^ 

*fiHUfet^Siiii^tt, ii^«bc?yii7tJ^^t3cvtt^Ju. bfe»fo7. zi5ii;!^» 

afeU7E1 (C) -SiAV-t 1 mW*7l&Trt^VU 20 

[ 0 0 2 1 ] 

«4B!l(I^©*rMB:. S*U--!^-C-Z.<?)fi8»CJ:^7^77/R5tt«<> Hit 
C.*^BiBl^*/fiH<?>fe4^i;:i/-f*-i:r-/.tlS^U7?ifl)7tJ:U. 
[ 0 0 2 2 ] 

01 (B)3yj;C*01 (C)lC3^t^J7tt.lBSlitC«^BI(l^tfrtriAlCl/fillU 
7UIX^, iEl$^IC?yill«4Bftt^©Wail«:r»5IC^<7tJ:ll. fe^JJtl*. E14 
(B) 3^J:Z/m^ 4 (C) CS'^rtm; T C. i5il#C«^BiBl^t^#lCt/f iU U 7. S 

«iOU-t«-C:-A8K«i^c3&ibU7tJ;U. 
[0028] 

iB^i^?5rJ;&*j®g?##ii^CI3:>*tB®^b«JS4t«iab^l/--i'*-f-A*fr3t'!RiRl 

/*^tt^:SLB^^^^^3*'«lRl5tiiU7^--!^-c-/:.t«aBiS^bi|^^®4c9gs^t 
ff^sictn?*^. *^smb!iJ!iS4tssr-ttt*icat'SiRi5cii«i/-f«-i:*-Atgp. 

^tlV. «i^BlS^bit2!ll4 lUle^Y- i7 t^ff^Sfrnt^lU^feBftiR® 5 C^^SM t>5.K«Sl 40 

*.x* z ;c /i. 2^ fl ]S U 
[0024] 

Siit<?)l)rtLC3yil7t. U-t'-C-/^«:«tt:<j)yt:>i<2>lZAiiAS^rit7tJ:l). 
[ 0 0 2 5 ] 

VC?>7,i|^l^«8 1 570 1 9 ^il^ffiJir J;6fJfllF» 807 1 248 ^ilf«ICtt.«<blR 
t> «i « 3 iS^St # U . lEH^C - IC J; V ^^bH^^A ^ Y 0 z ^ IC IP r ft 7 le ill 

csPit^r^s)? r ft 3 5tiB^isn*xfri5«rr ft7 11 3 . cft ij (?>aties«^*i3:, leiSi^cBi 

^blBS^ICSBSt^Pfilff ft3jfe7*f!B9i^3iffirft3«#^limt3. U 0 . C ft H (?) 50 
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^:^ffi-?tt,fif«|!R^W)[[<?)1-»tt-3«/J\«SE^T-79fiatC->UT±<til/T«5ri5 

-0. 5 mW<?) t CDtfflllTl) ?:t^, e©SSa)fl4A7-7ttA^ffi^ t^fMrit I c 
V I) fed/), ja»«Mafett^ RF«g7i?> ? . 

[ 0 0 2 6 ] 

l«PI^<fe V U t^m^RR^ CjE ll«5[/J\«IB^ Y - t t 7 BRIC t , CNRl5l±») 10 
M»^mtJ. CNRlPl±B«t^:*;?= licptt. Y-9g«frO. 37A./NA*!, i^ICO 

J:7«-)-»<J>iBllY-i7tSt'SBSY-i7 9yt5»SKt3«ftC^«)7^7. 
C 0 0 2 7 ] 

.2^fgeBtt,Y-i7B»fO. 0 5X/NA>X±,ilfC0. 0 9A./NAJ!<.±<?>leMlY-i7 

tst'iB!aY~9jy9iiac)ifflticvt^»*uu. 

[ 0 0 2 8 ] 
[ 0 0 2 ?] 

W<?)X;? y|/'^'-ffiS*frJgl< « ? <?>7. »^«J;C*llD»2^ll«3^#7tt, U-t'-C- 
^.<?)A7-ifr[BlD73^o7t^*lt^lEEi^?VJ;&fSii^C*^gBS^bi|3jSlU-§^Jt3«^»tt 

l/--!^-C-/.©A7-»f|qll;73^->7t^*l»f|BSai^3ifJ;6fS^i^C«S 30 

[ 0 0 8 0 ] 

UfeZ)^^7. *?gflHC«U7iBiilA7-?ir J;C*II^A7-tt, iS C N R ^1 >> *l 3 J; 7 IC 
ICJ^t I) . «3if. *fgB«7tt, U < 2 5dB;X±, «fc V » * U < tt 

40dBJ.X±<9CNRt^*l'J*l3CV2!*M*UH. 
[ 0 0 3 1 ] 

JJ^T, *fgBB<?>lEil/lia^a»iifflr*L 3«ff Co U7, SfJBCSHfltl. 
[ 0 0 3 2 ] 
E 2 cmtMftmiil 

*f!BSc9*lB^j§H$<4)«5)i'^5'Jtia2lcrvt. S«2±IC, 351^1^*13 1 40 

. *4gBS^b?Jj®4. !82^m^$®3 2. 5fe%iR«53Vd;&fSB8^1«;S3 8tCcpm7 
# t 3 . 
[ 0 0 8 8 ] 

lE^il tl 7 , AS SiHb^S 4 l3:«^SlHbit4l t U , »*U<tt. H S fiti 

IC*4BHHb«J«it»^«J3?f^l3. 
[ 0 0 3 4 ] 

liB$<b«!;lttl®<?ilt7(?)-:>7tJ;<, ^fl,Tft'>«<>JtlS(9*SSB$^b!®t3#t 

3 It U ^SS«it7<?) o 7 t <fc I) . fe«U, SSSil^bWSlC 2 ilJJ<.±<?)ftS 50 
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[ 0 0 8 5 ] 

ICi; 3 3£8!»*9f!i»3$?)S!)feX^ H , 6^, ll?y «fc 6f A 7 V-^ ® '>« < ^ t 1 SX^4^ 

ttt^Sl < « I C V »5 . ifS U U. 10 
[ 0 0 8 6 ] 

^^Wtit^tmi) J t P t 0 y U V ^ . «!l/Jv«l2^T - i7 tSit 3 l» 

0. 5^y, d:V»*U<tt 
1 < y 

y < 8 20 

1 < y 

. » * U < IS 
£ <y 
^ t 3 . 

[ 0 0 3 7 ] 

IIB$^b«ytfflU3«e, C*ltA^Ox"?^U^^?=. 1«/J\«aElilY-7tfl*t3l»C 30 
iai)CNRt#3^d;)ICtt. »*U<tt 
0. 5<X^1. 5. .fe9»*U<tt 
0 . 5 1 

V«2fed;)> iS^K^tt^y J;6fllilWAtti^1& < « I). 
[ 0 0 8 8 ] 

A7*>'':7AK<bi»tfflll I Ctlt P dOa 0 V . «l/Jv«i5^Y - tSS 

t-II»cauCNRt^3fe(!;)Ctt« »*U<tt 
1 . 0 ^ Z < 1 . 5 

73^3. zz^/jvrtr7vscNR***mnc<ii. j5i'ii7'D<2x©iP#±. z» 40 

[ 0 0 8 9 ] 

«Sif. *4liBS^bi»l4 0iliB)i!tt, ^vi:or«3tx»«>«ric<fc iiiser ? c I . 

[ 0 0 4 0 ] 

t^IiBS<b?»l4^);?ri3:, »*U<ttl'-30nfin. J;V»tU<t3:2~20nm7i?) 

i*!'^*^*! 15 tic < u . *4Btt<bi»S4^^jf 7 V , a n c N Rtif «m n« < 
« ? . 

[ 0 0 4 1 ] 
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C3irit3«^SK^b»l4<?)i**0l)lfttt. 20-1 GOnm^i?)?. 
til. 

[ 0 0 4 Z ] 

«tB«<b!»i4<?)Pj3f^att!»ciRsmr. T.Av^vy'T. s!ia«y<9ii»a«ia« 

JiiB» (PVD) ^. it^H^fLma^^ (CVD) tfflHlCVt^7?=3. CftHQ^-iT 

^ -ir y h t ffi U . Hl«t^®^'7 U 7S U 3 A y ^' > iT-^Z^ 10 

0 I). 
[ 0 0 4 8 ] 

BS^b«5® 4 t 0 Tt^ M t 3 . t ^ S SUb IJJ S 4 ft , lEli/^^ffl (?) 1/ - 

[0044] 

u . 

[ 0 0 4 5 ] 

, *«tRS5IC5«rtl3±8Eilt'tttll3iU^tllC V»>5, « < ^ t 8 t <fc C* / * 
[ 0 0 4 6 ] 

8t?yj:6f/Sfel*TetStt3e^QillS3fVU7tt. 80 

(8i>o,Tei-o,),-iMi 
7*rtl3e<?)*»»*UH. ±IB^IC?ifU7, 7C*Mtt8fc?)rJ;C*Tet"t^Y1l8ft< 

0 <a.< 1 , 

0 ^ t < 0 . 2 5 

7<?)3. X«M©§^lt« t t »fX$= r r 3 V . atiftiRSlCS;-)? t tl 3 ® lEJ^'ttJfr^t 
«>>:«V'*>tii. ?c«MttiHlcl!R£t*i« feVitWin, A^. Au. BU 8e 
, Al, p. Ge, H, 8i. C. V. W, To., Zn. Ti. 8n. Pt. ? dL^^ZA 
*±Sl7C« (8o, Y«J:2*^>^'/'fK) Z^^)g«?rtlI'>«<VtlS«^<^*OU. 
[ 0 0 4 7 ] 40 
ft35r. ±le^ I 7*ra ZfflSJTt t -^^^ Ctt. «35<bSBilttJPf>: U75DIJ il7U Z^Sl 

7. ?^Sll$^ttSSSMZAi5«3iB^Y - 7 tttJ^iB t««:Qi2S«JW^ U 7«t)n 3 ^ 
^-?;?)3. fe«U, :*:%?BC?5rit 3 ^"ftiR® 5 . iS® 1. H it O S « * V 1^ 4 Jt i« >R « * 
VQffliit^'Jfflt3ffl$<blleilSVU7tt0EffiriV«tl. 
[ 0 0 4 8 ] 

**iRS 5 i^ffl$<blES«JW}(A "4 « , ZA^, I^SS7*)3»#IC3Vl»7. «^lilHb» 

S4n:5Sl)lE^Y-l7^ittlEfttll»ICtt. SE^i^lC3t'!R'RS51P3^t?>lfRlEi(CJ;'; 
. *%iR®5l3:l5^h=7yC7:^lalCM«iS«)C«S^^b7tl3, t ^t)^ Y - 9 m (X'X-X 

) icav 1)7 e*%iR® 5 tt8S4^brn, 3 ^£4;). n^i^croiKtt^ o mi. t^s 50 
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C 0 0 4 9 ] 

C J: ^ Tfi 7 U ^ tfr"? ^ I . ^^U, afeqRiRl 5 ci>lSa^b5i5Sirl?» U Ttt , 
BHb«[lS4C3ifUT«4Bl$<bit»0«>fifZ^*D«l)J:7ICSQii*#tia^tIi&5Z]^if)I 

10 

[ 0 0 5 0 ] 

VBBai^iu3tlbc<<«3^4/). »*u<ttE~zoonm, <fc';»*i/<ttio~i 
0 0 n m V t 3 . 
[ 0 0 5 1 ] 

?t%iRS5<?)r^RSf^»tti^CBR^r*lf.iileU^PVD»^CVD»tfflll3C>;»f"f 
2 . 

[ 0 0 5 2 ] 

mm»s& 1 . 3 g . 8 3 

SSiaiftlS 1 tis ie^/^iitlC«ai^^biiSiS4;t;^»Jfet)2iSfttHP3^|q]cai«frt 20 

8iSl#€3 8tt. 3t%iRl6t«ilt3^d;)ICilit^tl3. «2MI%ft:l8 2n:. lE^ 

Vt3CV*^»tOll. 
[ 0 0 6 8 ] 

iBiSI«4$l8itti 0'>'8 0 0nm. !S2Sil^lS2a5nmJ'X±i oonm^ii. 
»*U<ttl 0~80nm. !B8SllftS83ttl 0~200nm7i^3c>:t^fttuu 

Q 

[0054] 

*SIH*llcfflii3S!«»>:UTtt. -W^l*. 8i. Ge. Zn. Al. *±lll7c*«V 

. b-Zt3i. ^itVS. S^b?!Jt^l3:5Hb»Xfr»tb<, tl K (0 it^^ c) zmPk 1. 

t9*t3iiie«Jtffll)3CV£-?*=3. !i52Sll#S3 2t3&»^U'«'t<t3 

j£(i;)ce:. s<b^>f«ttti;(!;)vr3S<bi»ac»*u<sni. 

[ 0 0 5 5 ] 

«?ir. SB3^1^*®3 3±C« «^$<?)i*i»tgflt)VUTlSJ!iilK<9i^SS/gtiaitTt^U. 

3fe'a'Rl5tfffl$^b*tJI?ft^»J4iS)fr4l3»^ICtt»3Mm*S8 3ti5it3C^t^ 
»*Ul)^^. « 3 3 3 t Slit 3 C V < . ifftiRl 5 ICS U TitSIlS* 

[ 0 0 5 6 ] 

U4m<5iim«:S<?>}^K5i'^^tt!|flCKR^rtLr.«IsEOfePVD»^CVDjKtfflll3C 
^ :t^-7 3 . 
[ 0 0 5 7 ] 

««2t3C. «^*<?)»Jttt$t^t3fe4;)C!5it»JtL3. ««2<?>/ittt, 0. 2~1 

. 2mm.»tu<tt0. 4~i. 2 m m >j tftiarj: u . S« 2 ctt, h 7 v + > 
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[ 0 0 5 8 ] 

^nm-^ti. %1@!%^l8l:tM>SB3Sll^lS8$79«St. BIZcmtiS 
[ 0 0 5 9 ] 

tl , 1« 2 <?>«lB5?«5pftt, V t a I BJtt'*>SBH'lt«y ICED , ffllS, 7 X , 
[ 0 0 6 0 ] 

s^t It ? . 

[ 0 0 6 1 ] 

tl?]±^1!:3 C 3 , ;&ttS 6 ti5it«U«il7tt, iR 1 5 » 3 IIIH* 1 3 

^SetlSitHBT. !B8flH$S8 3>:S^S8>;£?)^l-?>Sttl/fe*>;^<?)fl!j<2)^l7 
[ 0 0 6 2 ] 

8«t?K«5PHCBD 7ll«ttC^5£t*ll*<feH«>. 1^. 1 ^ 1 OOnm 
. i|^n:2~i 5nm^tzuvt^»*ui). 
[ 0 0 6 3 ] 

>RSiS6tt, Al. Au. A^-. Pt, Cu, Ni. C/^. Ti, Si^cP^iitfett^ 
2S^B9$f|:'^,$iSt^»4^3^Rt2S^A±S^t3^^;tAH«|]^t4lldr<^l). 
[0064] 

>R*il8<2>P5)?^^tt!^ICl!R5£^tir,il8EUJfe.PVDife^CVD»tffll)3CV«f7?= 
J . 

[ 0 0 6 5 ] 

EI4tcmt«#tt. 02lcmt««:<9!8li!?lftS3 1V«ifeBBHbit»S4V<?)^C, Iff 
[ 0 0 6 6 ] 

«^SiS^b«yS4cssi:t?s<?>«)i?tcii^#UT.-s*f^c?>*^ga[^(5;waiSjg»f$^b 

««:tD«US)S<?>)?^ V t 3 U U U. *^iBffiiiS7tt, C © J; ? IC fl ^ ^ JS t Ip) 

S*A7-7|B|§<?)CNR*«^#>J4m;7C«I. 
[ 0 0 6 7 ] 

aiffi it S 7 0: , ^ V Jti*S^bi7-^«tMi«sJi'U . )ir 2~ 2 0 n m >i 1 1 u >:»f»f 
U I) . 
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[ 0 0 6 8 ] 

■? 9= I . 
[ 0 0 6 ?] 

03C5'^tJSStl6^E4lC5'vtlffaiffiiiS7>;t. '^tlCl5itTt<fcU. 
[ 0 0 7 0 ] 

[ 0 0 7 1 ] 10 

. a U C N R t # 7 C V 1;^ Sll79> 7 . 
[ 0 0 7 2 ] 

yf5 30nm. liP«l!R^7-!?g2e5nm) llD»NA=0. Q d <0%^%t)<K 

3 1 2nm. mumnj - 9 ^ ] 5 6nm) V^^>^(qIU7^§l!UTi^^^*7•-fX^?fF«^l 
S (yUl.XTyJ?ttSDDUl 000) tffll)^. le^3VJ;6f|li<j>l»<Z))Si$Sf*8m/ 20 
S V U o 
[ 0 0 7 8 ] 

C , l&^-SP^BC y C77y7-tAiiffi«^tLfeL/-1^-C'-Z^tt. 3I««'J>!A»5 

«^lii$^ti{Jjl4lCAt5tU, iS«>l¥^ECy!77y7'tmaitilt^lfel/-1'*-C-Att. S 

^b»S4lUl2l^r^lfel2JlT-9 5yt,«>»«Q>^«?2o<9i:'yi77y7'7^+lir4lS 

atlcVi^g ^)iXtx. ffi?^JCyf400nm (Y-9fi200nm) <?>SB 

^ Y _ i7 jij (puttee , X = 6 8 5 nm, NA=0. 6 0 (Omd^mmc y 9 7 yT'-Htmm 
«S*Cif§^U, A. = 4 0 5 nm, NA=0. 6 5 <?> ift ^^SP^ C y ^7 7 y 7-7 S^M* 
IC ffl ^ r 3 , 30 
[ 0 0 7 4 ] 

U*,tf-?T. PID^QC y 77y7^C3yUTCNRZ^^mx«UC>;tt. 8t 3^ IR V Rf 118 « IB 

m<ot&mi - 9 tm^t 1 . iki^mmc y 9 7 yT-t mi) ^mm&^^-d' (OH- CHR 
»fti»5^i«nuvtt. le^Y - 9t3i^^b'!i)i»mm»m±^iti zxL-»»[)-z\)9i) 

[ 0 0 7 5 ] 
[ 0 0 7 6 ] 

mzrcw^t^yc. ««2/«1^1#«3 1 /«^Bi$^b«!ll4/!S2fll#Ji3 2/ 

. =&® ©ffifiSJy J; r tt . a? y :& -Tif * - K S« ( 0. 6 m m ) /z n s - s t 0 z ( 
1 8 0 n m) /A?- Ox ( 1 8 n m) /Z n 8 - 8 i 0 2 ( 4 0 n m ) / A » - i n - 8 
t-Te (eonfn) /Zn8-8 IOe (1 OOnm) VUfc. r> -D \n B t -7 h 1 
. Zn8-8 iOe SI*. =e )\^ itl^ $1 b ^M^l:^ (Zn8) a b C8 i 0 z ) i b"?^^? 
^-iryf.tA/-SHS^7XAy5'';>7t3C?>;CJ;';PfiKUfe. A^-OxStt. A 50 
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r /o z = ] osccm/1 osccm<?>aiit<2)l#:<rx»Haf-fA»^-iryf-t 

X JK V 9 V y 7 t 1 YIO J: I . M^ttDtAf O x IU«»tlXttl7»)^^. 

A^-In-8fc-TeStt.A?e. oIn4. gSteo. sTega. 7 

C 0 0 7 7 ] 

. 1&«>ll«Cy!77y7*CJ;'M. 2mW<?)A7-<?)l/-t*-C-Z.t S^lJiaSSSit 
[ 0 0 7 8 ] 

CQI^^T'yUC, iESA7-1 0mW7. ffi?!jCyf£OOnm'-'l. 8um (T-9fi 
1 0 0~800nm) (J)le^Y-7 9'jt*ttL^tLie^b;fe«» 1&«"!ll^k:yC77y7-tffi 

t . 

[ 0 0 7 9 ] 

0 8 » »J , Y-:7«4 0 0 nmjfel ( 0. 3 7 ;l /N Ajfel) ©le^Y - 9 » « I SES 
7l)lC>Jt^^D>6^1.i|^IU. Y-7120 0nm<?>lEMiY-e73(]^»J«lY-5 5"J7tt. 4 
[ 0 0 8 0 ] 

«».*'ftiRS5c?>|ffllBKCc;i,Jt)tGe2 8b2TeB**.tt(8fco. tTCo. 3 
[ 0 0 8 1 ] 

SOiSUfeEl (B) ^r.|;C*EI1 (C) lU ^ 4l i' 41 t T E M ? « I* , C <?) II fly >J H * # 

lit, iSSSSdlcati&iKA 6 l^fiS^bt tt«2^ o ^. 
[ 0 0 8 2 ] 

[ 0 0 8 8 ] 

C<4)-!^>7'yHC^ifU. Si«-il^ey!77y7*tfflUT»88!«*t:S8 Z m» ^ 

-/^tA!Writ7. Se9'JCyf400nm (Y-J7S20 0nm) QieHY-^jytsElS 
A7-6mW7iE^U, B^I»^gCy?7y7'tfflUT0. 7mW<?)A7--?SaU^>: 
Ci. 4 4 ci B © C N R :tlfe. 
[0084] 

IS^^H^C y :77y7'tlllT4mW<?)A7--?MilScfi5)CSaU^VC iDJdlC 
2 2c(,B©CNR*^^mti;fe»fr, W C^^tf ^^IU)^jSl U fe. ^ <?) «S , Si«>SP^g 

y 7 7 y T't ffl U 7 0 . 7 m W <9 A 7 - 7 fl ^ U >J C , C N R # ^ll « ^ . 
[ 0 0 8 5 ] 

4mW<DA7-©l/-1^-C-/*taa«ICSS8iUfe>:9=ClBS$Y-J7Wt^J^«UfeCV 
®t^«rtl7ll?Vt^t«i4l. C<9ieiiY-7 9'JlC?5U, 1&«>»^Cy77y7'7t^S 

. C<?>it««!lic«it ^ lEia/flS^&tt, ffi^^^bSSESIt fi^ 7 U 3 i&7« ^(flEJPn. 
J. APPI. PlvXS. Vol. 37 (2000) PP. 980-98lCi2«lt*l7 

SlBtlt47^fe»^Ctt, #»itL?CNR»f1&<iA-3S*W^<tte'*3. 
[ 0 0 8 6 ] 
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nm&n - 2. c m 2 (oMkit ■. i^smit^ p ± o . ) 

lll««li-iic«i7?«$ll«<b«jS4tPtOy (4nm) \o'SX)Lity7')l-iff9l\j 
fe. PtOylR, Pt^-!7'y|>tA)"/Oz=5Sccm/5Sccm©)llJt(?>il 

[ 0 0 8 7 ] 

CQ1*->7*;HC-3llT. l5iaA7-l4lT\W7. iE9!ieyf1 60nm~1. 8um (T 
-718 0~ 80 0nm) <9Y-?5'Jt*t4lYtlie^U, 1&«>!S^gCyi77y7*tfflllT 

[ 0 0 8 8 ] 

E7C?yUT.^^A7-Pr = lmW©V$=. T-J?l;{^400nm(0. 37A./N 
A) J;';/J\r<«7VCNRt^/&)»CM'>U. »«l!I^J;9/J\ri)Z00nm?)T-!77 
ttCNRi^f*mtlTU«l). CtlO^U. US A 7 - P r = 4 m W-?tt , j8Sf«S*:t^iR 

50nm>J(±(?)±T<5SilT-:77, 40dB>!^±©CNR»f#»>ftTU3. 
[ 0 0 8 ?] 

A^-Ox tfflllfeEieVPtOy tffil))£E7>itit«tIV, jaiP«s^trqi^«ii* 
A7-P^ = 4mW<?)V?=. •^■7QT-71IC?yi)7l2l79(5Ti^CNRt^Sll)C>JZ^^D 

U I) . 

[ 0 0 9 0 ] 

fldlEUfeEl 4 (A) . El 4 (B) Jyj;6f01 4 (C) C^tLYftrvtTEM^Stt. 

, ^<5l^J»CS»U7tt. lfi^ilC*%iRl5ttlfia<bttt«»T>*.. 
[ 0 0 9 1 ] 

^iife#J 1 - 3 (El 2. = g^SHl^bia PcLQ, ) 

IIJ6«li-iic?yi)2*tS«<b«jS4tP<t02 (4nm) ^'iXk.it yj- 

fe. PdOjiStt. P d ^ ~ir y h t A r /O 2 = 5 s o o m/ 5 s c c m9351Jt<2)l 

6;(rXSHa^7XAy^'J>7tIUVlCJ:9?^EI?U^. PoLOaCSVitlZttl. 1 

0 "?(?)-> ^. 
[ 0 0 9 2 ] 

C<?)-9->7-;HC->U7. Bl«'«P)|gCy 97y7^>j|Bl-0*^5fttfflHT, ife««y»m2tl 
A7-1 imW-?. mnt- V f ] 00~800nm (T-i7l50-'400nm) ©Y- 

[ 0 0 9 3 ] 

BI1 scjyiiT. S5feA7-pr = imw©v$=. 7-C7Bi^zoonmj;';/Jvr<«i 

V C N R 1/ . I8«|IR^ J; /J\ ^ U 1 5 0 n m <?) Y - 7 f ttC N R ^ /Cy 

*m^lTl)«ll. CtlC>^U> ^^A7 - P = 4 m W7t3:> « « ^ ^ «fr ^& !! « «SX /Jv » 
lB^Y-!77(h^Tt, t*ClSl)CNRt^*ma7l)3. 4*t:ft)C«:. Y-^^l 00 
nmJJ<>±<4)^T<PlellY-?7. 3 5ctB>X±c?>CNRt^#»ift7l)3. 
[ 0 0 9 4 ] 

«aV. [Bl-©-!^>7';HCoUT€«'gf^t:'y77y7'tffl I) T 1211114 t <7 r> Y U . 

leu A 7-1 2mW. A 7 - P = 4 tin W<?>*#-?, » «PI ^ J; t /J\ 7 I) 2 0 0 n 
m<?>Y-i7-?4 2<tB<9CNRt^#H*l)&. 
[ 0 0 9 5 ] 

1 - 4 (02 <9«at = P t Ov ^<9ffi*&#lCJ: 7 Jt«) 

^JS^iJ 1 - 2 <??«Jt CJir U T . P t 0 y iJ^BlflCSR U JAlit A r / 0 2 t »'J«P U T . X 
J P ± 0 y lt^t3^!Kc5-5^>7-;i/trF«U^. =&i^>7-;nu3vit3y<?)ffi>:m 

1 (Hflt : s c c m) 0itVtt> 
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y = 0 
y = 0 
y = 2 
y = 8 



Ar/02=io/o, 



Ar/Og =7. 5/2. 6, 
A t / 0 z = b . 0/5. 0, 
A^/02=2. 5/7. 5 



. eum (Y-^SSO-SOOnm) <?)sBlilY-i7 9'Jt^*lYtVlB^U, i&^-SP^BCy 
[0076] 

t^. ^J:Z/m} QIC, E?ycyf400nm (T-7g£00nm) t5iEilT-5 

9y?y J: &»aE9'Jt:- y f 1 . e u m ( y - 9 s s o o n m ) ©ie^t - 9ij tM j® u u 10 
c 0 0 ? 7 ] 

IISt§l?Jl-3Q«l3SlC?yUT, PdOzSPS)flCl»imiitAi"/Oztlt'JaPUT. ZQ) 
y = 0. 82:A^/02=8. 5/1. 5, 

y=i. io:Ar/02=5. 0/5. 0. 

y=i.i2:A/"/02 = i. 0/7.0 20 

-7. E5UCyf200~800nm (T-5fi1 00~800nm) «!>SEIlY-7 9!)t 

Bi 1 e c FN t . 



El 1 6 » >J , IP^KR^ J; V t /J\ri) Y - i7 7a U C N R t # 3 ^4/) CB: . 1. O^EVt 
:? U U U C V 3 . U9JS«2A»5tt, E<2>±IRttiltlCl!R5erft« llZl^ 

, J5KMB»n:»H^:VXf C^rit 3«*<5ft*t«U < Si < U7t. 1. 6 < z V « I «fc 7 

C 0 0 7 7 ] 80 

HJisfiyi - i7fF»u^A^0xS (x = i) t^tzityy-JDi. PtOyS (y = 3 

) <?))itt8nmVU*.l5»ttllJ6«'Jl - 4VRI«ICU7rF»Ufe-y->7';i/VC->llT, 

ie^JCyf400nm (Y-75200nm) «2>s5^Y-7 9!)?y<fe2>fSe9'JCyf1. SU 
m (Y-i7^80 0nm) <?)i5llY-7?yt. 'l&«>»^Cy77y7'trail74mW<5^ 

[01 00] 

01 itm, «liBiHbl»S4^U7Pt0yStffll)fet->7-;i/C»l)7, MiWAtt 
[0101] 

PtOy ZA^«3t^IiBS^b»S4ty = 3V5J3*#-?PS)(!U, ^OJiJ?t4-'30n 

>7^;n::. •^tLYa©t}i*#7ie5'JCyf400nm (Y-C7l200nm) ©IsilY 

-J?9!)tleSU, -l&^^SP^e y 9 7 y 7 t ffl I) 7 4 m W<2>S* A 7 U . CNRt 

D^b;fe. *-J^>7-yH?)Pt0y l«l>J?tVCNRVJ<?>ia««c, rjff : CNRJ <?>JR7 
* U 7 . 

4nm:44dB, 50 



[ 0 0 7 8 ] 
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8 n m : 4 1 d B . 

1 2 n m •• 8 0 ct, B . 

1 6 n m : 2 9 d B , 

1 8 n m : 2 8 ot B , 

80nm: 27oLB 

[01 02] 

PoLOj. »^^«3*^SBS^biBill4t£=1 . 1 0 )i ^ Ilk ^l^l^mm b . -^©IJit 2~ 

1 5nmci)i5HP)-?35!5U;fel3t*ttflSSfl«1-5V|Ql«llUL;7t>7'yi.t?^S0;fe. Ctl 

^ 0 1 > 7^ )i re . ^i^mmi' y 9 7 y7'tm\)-z . ^tiY*i9i}i^#?i!ie?ye y f 8 0 

Onm (7-i7«1 5 0nm) ©S5t$T-i7 9iJtlBMlU, Sl*Sl«ey97y7*tfflU7 
4 mW<i)|liA7 --?flS U . CNRtmiseUfe. ftl^^T-;!/© P dOz s<?)j?r >: CN 
RVQil^tt. rg^ : CNRJ Q5^7*U7. 

2 n m : 2 6 cL B , 
4 n m : 3 5 cL B , 

1 Onm: 3 2 <i B . 
1 5 n m : 2 8 d B 

[01 033 

nmm^ -9 (ea ? ■■ jfeifiiRB 5 o^Eg^^r ^ 7 \tst) 

**iRl6t8 i, Au*^ttW7«^]SKUfel5»ttllli6flyi -1 ^|B|«CUTrFKUfe1^ 
^T'^UIC. lBliA7-9mW7BE?'Jeyf400nm (Y-i7B200nm) <585»Y- 

8 i : 1 9 d B s 
A U : 2 0 d B , 
W : 2 4 d B 

7 (?) -3 ^ . 

[0104] 

Ul»ecit'^j81»«85»«tti^S<«3CV:ta'xU7U?.«4SlS<bi|»l4t«lS3ft 

3A^0x ^aSftittftiRigs^f/jNtufew, c<?>iii6«)ic»it^*#7tt^a»f^t«- 

l5tAu*;fet3:8 i7mE!?l/;fe.»^IUt*«i^ttZ^#ija5J2^-3-fe<?>(3:, Au<?)^^tt 
m^«$»fai)©7A^0x®C^«*^^^'^C<*^-3^fe4')7(?)3V%^t,i7ft. 8 C0» 
ettS i <9'«iR«»Z^/Jvr l)feift*'aiRSVU7t«'C«igU«»-5fefe4;)7i!^? )i ^ X 

7<?>Ife4;).iBSIi^<?)«±Bll^b«Jl4C^fit3$5HJKB)ftllSl/)5.t©V%it>J*lI. 
[01 05] 

^tiggji - 1 0 (B2®«& = gg^mitga 2g>ttEg*:^y^p^7it:«) 
«2«m*S8 2tS^bi7-/f*»iJ«tJ«Ufel5t>ttSJ6«)1 -1 ^|pl«CU7rf«Ufe1^ 

>7-;ncoii7, I2IIA7-I4mw7, E5>JCyf400nm (7-!75200nm) 

<?)lB^Y-!7?iJtlEilU,'(&«-fil«BCy:77y7*tffll)74mW<?>lliA7-7flSLfe 

V CNRttimtl«t^o^. 
[01 06] 

±s£t&niY - 9ntS,id-»^^ V 9 7 v7-tmi)-Z 0 . 7 m W<PII* A 7 - tH^ 
[01 07] 
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[01 08] 

^zmm^Mz 2<?)iJ?ti oonm>;ofei5»ttiiJ6«ii -1 vraaiicuTt^T'yi.t 

C<9-!^>7-;HCle^A7-1 imW-?. Be?iJeyf400nm (T-7fi20 
[01 09] 

*^.±l3SBSt7-!7 9iJt«BliUfeli«^?yj:&'i&«^»<!gl?yi77y7^IC*y4fnW7fl* 
U C 3V U T . a^'^^ge y 9 7 y 7- 1 ffl U T 0 . 7 m W © A 7 - 7fl 

aUfeVC?., ur*lc?)Jiee40<iB>!^±«?)CNRX^#«J*l^. 
[0110] 

nmm2-^ cm & cornet ■. km s e coibm) 

nmm^ - l-?ff»U*.1*->7'JK?)JB8Slli*:S8 8<?)±C, jR«SeVU7lit1 On 
m<5A?l*^ttAlltr#J3?t3UVCJ;V, B8lCi^t«ii<?)1^>7-;i't#fe. A» 
SJjrJ;C*A I Stt. ■^ftYtLA^^-e/'y K?ir.fee*A I 9 -tTy htA^SHSI'^XA 
y^'y>7t3C^ICJ;V?^E>?b*,. 
[0111] 

CtL>><51^>7*;HC-:)l)T. ieSA7-l 0mW7, ieJ'JCyf400nm'^l. Bum 
(7~7fi200~800nm) (Ot&nY " 0 , ■fi*SP|gey?7y 

T'tffl I) 74mW«?)ll4 A 7--?II^U;t«S^t, El ZJCmt. «3y. @1 ZCtt, s 

[01 1 E ] 

BI1 JR*f Sets It lif«IR^J;9e*f=«lEia7-9<9CNRi^ 
[0113] 

. Ctl >5 ©t->7-;HC-3 UT, ■^4li'*l9iS)i8E»A 7 -7li:?y y f 4 0 0 n m (7- 

A7-7S*u^ttst, ei 1 sicmt. 

[01 14] 

t3 3 . 
C 0 1 1 5 3 

^lilSgJS (E4g)%)fe : ^iHffiMg7 ®$t)S) 

flilig«l1 - l7?^Stfe1^>7-;i'<?>«lSll«:S8 1 >;tifcgil^b?«!lS4V5)^C, V\ BL 

7*yi.t»fe. S^bir^lRStt, 8 I ^'-iTy^tAr/Nz = 8/ 2<l>Sftlib<5ii^;(r7 
»Haf7XAy^'J>5mcVCJ:UPE)fU*.. S<b^'<«l0ffi5Ktt8 i g N,? 

[0116] 

u©-!^>7;ncieMA7-i omw?. ie?!Jfyf4oonm (Y-:7^2oonm) © 

12187 - 7 yjt lESb , l&a'IPilgK? y !7 7 yT^tfflllTS^ U^>; C S^A7-«f8 
mWc?)V?=C«XQCNR35<iBtf#»>4lfe. I^Jg^fll-l^rpSb^t^T';!. 
-?I3;« C N R ^frfl:^; ^ 5J I fl4 A 7 - 13: 4 m W^o tff iB ffi JiS 7 t Ift it 3 U iU 
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[01 17] 

mmmiir ( ea r o^ffi : jfcg&jgB b ttsit « n«ift) 

05lC5ttcfe7lC, S^5Z/«1^S<$®3 1/t4IiBHb?SlS4/»2flH$l3 2t^ 
[0118] 

^^mmt^nM 1^ (omt \ 8nm7iP)it->7-;i.c, 5~i4mw©iEiaA7-?, se 

y t ffi 11 T 4 m W<?)liaA 7 U V C . C N R ^ ^l « o . C 10 

<?)i^->7-;nc. i4mw<?)iB^A7--f,®e5'Jt:-yfi. 6ium(Y-?i800nm) 

<?>SBIIT - 7 9>Jt > 4mW<2)II^A7--?lli U*.VC 3 4 B <?> C N R # 

[01 19] 

t^lB8^b?25S4cp)?^;t;^60nm-?i^I1^>7-yHU>5tU. 7mWc2>le^A7--? 
. l!ie5yCyf400nm (T-9S200nm) £j>lE^Y-7 9'JtiE^U. l&iS^glSgCy 
9 7 y ?• t ffll) 7 4 m W©II4 A 7 -7114 U ^ C ?) . 1 2 oL B © C N R » » «5 ft ^ . 

C<:)1^>7';i'C, 7mW^)lB^A7--?> lE^'JCyfl. Sum (7-7^800 
nm) ©bE^T- (7 bE^U , l&^-gP^EC y 7 7 y 7* t ffl U 7 4 m W<9SaE A 7 
a£UfeVC?..88(iB<2)CNRt«'^mtL^. 20 
[01 20] 

[01 21] 

U5tAU. «^Sl$^bil»S49J?r2^l 8nm?a^3-9->7-;p-?B:. 40 0nm<9t:yf ( 
A»^fl»2A«»->fe^%^>4m. *4ISBfi<b«JS4<2>/?r»f80nm<?>t>7-yi.f 
[01 22] 

t^fJftl. a^fli^^^SS?*) I C *^ »5 . l5Si^lCtt«3tSl4*H/ C 

-At'»iRU7^aU. A^0x:t^A?-V02 >;C^^S¥L/7i2»7-9»r}K]6j?ttl^V^ 

^•jft3. ut^u, BB^^sctt*^liB$^bil^;S41'lcA^0x^^l5v^y^fe1^t*. 
+ ci/-i^-i:'-Aci>qRiRta?®t«f^5<«-?7U*^fefe4;), •pi4ffl<?)i/-i^-i:"-A 
tHstU7B«ifciiB$^b?s/i4©^m;6fr^t«'V^s'K A?■iHl^z/fav^y*ralo^^u» 

, t«'C«:*irfiiU«»o*.VtA:mi?. *±B«^b!!!jl4t/i<U*,Jiecjaii«ll4 
tfRr«gV«ofe<9tt.«4ISlHb«JS4©3feqRiRlt^#<«-3*.*,dDVtt,HftI. 
[ 0 (B 1 $ « Hi ^ ] 

[01] (A) «: , *fgB^©*lBll«^*0«itt vTv tlSrlll^i^ 3 . (B)3VJ;S#(C) 
tt^ft^tl»Km&tmt0lirtffl^«7<?) -3 7. (A) cm t«^*<2>IBil (?)®Jail^ 
»«lDi?«7<>> V , (B) tt. JBIS«C 1 mW?)A7~7ll*U)5.«©^«. (C)tt. 
SBll«i lU 4 m W<Z) A 7 -7S* U > »tl71 m W © A 7 - 7 U « 9 ^ If 7 J) I . 

[02] :^f§Bg0*lB^iS*S<?)«f)(;^Jtrv tBilEl73^ I . 

[0 8] ^%^<i>%v^n%^.<i)>i&<!)mtRmtmt^mm-thi , 

[04] :!^fgq»9%8E^«l{$9fl!!9«l>i9i:^Jtm tISf IB 07») 7 . 

[05] %^ma)'itiS.nisk»o)%<i>^^mtmtnmmt^i , 

[06] 7-C7^VCNRV<?)l«tj5^t7=7773^?. 
[07] 7-75>:CNR^<?)l#t5'Nr:?'v77ih7. 
[08] 7-:7gVCNR^9^«t5'vt7=777iP)7. 
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[07 3 n^m^)iCHR)i<omUtBt7y7-7^J. 
[01 0]ll4il»^CNRV©ffl«t«t7777<M. 

[01 1 3 M^IsI» V CN R V 0l«t ax t 77 77ir) 2 . 
[01 23 Y-?lVCNRV0l«tmt777-?iM. 
[01 33>ai^lt{)lirVCNRV<?)l«t5'st7777i?)?. 

[0143 iA) ta. ■!^nm<(>%s£nMW<o^&-^mtmmm-7h2 . (b)3vj:&'(c 

) tt^nYtl5i!i«ittrvt0IH«ffl^tt7$i-3 7. (A) IC r Br IB <9S Jill 

^SltSaSi:?^?;?) V . CB) 13:. lE^ftC 1 mWt?)A7-7^4Ufe^Q^:S, ( C ) 

[0153T-i7lVCNRV<2)g|«trvt7 77-?^I. 10 
[01 63 7-9SV:CNRV<?)l«gtmt777-?i?>3. 

[ii^©Siifl3 



z 




8 1 % 1 gll^l 




8 2 % 2 ^m^M 




8 8 % 8 Pl^l 




4 it±m^ltit9lM 




40 ^/rffl U ;fe*iiKiBl^ 


( A ?-!Bl^) 


4 1 ViBi 1.^*4811^ 


( p tm^) 


5 3t%iRl 




6 ^tUM 




7 «rili(£iil 





[0 13 [0 2 3 
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